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The transform F(BX) of BX and F(N) of N by F can be expressed as a tangential and a normal part. Thus if repeated x, y, z also imply summation, we have
We will now study the C vector valued linear function f, the 00 00 00
C linear function H, the C vector field K and the C function x x L , defined in the sub-manifold V . xy n THEOREM 1.1. ^Let
is symmetrical in X, Y :
Also L is symmetrical in xy: xy
Proof. Using (1.5)b and (1.3) in (1.6), we obtain H(X) = a(F(BX) , N) = 'F(BX , N) .
X XX
Also from (1.8), (1.4), (1. 3) and (1. 7), we obtain
Comparing the last two equations, we obtain (1.9). 
From
Proof. Using (1.1) in (1.6), we obtain
Tangential and normal parts of this equation yield (1.14)a, b.
Again from (1.1) and (1.7), we obtain
Tangential and normal parts of this equation yield (1.14)c, d. THEOREM 1.3. We also have
Proof. These equations follow immediately from (1.6) and (1.7). THEOREM 1.4. D f» , D H and X-L are given by X Xx xy
Proof. From (1.2) and (1.12), we have
Substituting from (1.6) and (1.7) in this equation, we have
The tangential part of the above equation is
Using (1.4), (1.13)b and (1.9) in this equation, we obtain (l.l6)a. The normal part of (1.17) yields (1. I6)b.
The equation (1. I6)c can be obtained similarly.
2. Locally product sub-manifold. 1 in consequence of (1.9). These are at the most -(m-n)(m-n+l) independent equations in m-n unknowns K . But
which is negative. Hence the equations do not have non-trivial solutions. Consequently,
In consequence of these equations, the equations (1.14)a, c and (l.l6)a, b assume the forms
The equations (2.1), (2.3) and the fact that 'f is symmetric, prove the statement.
Note (2.1). If the conditions of the above theorem are satisfied, the equations (1.6) and (1.7) assume the forms F(BX) = Bf(X) ,
We will now relax the conditions of Theorem (2.1).
THEOREM 2.2. The necessary and sufficient condition that the sub-manifold V of a locally product manifold V be locally product
Proof. Let the condition (2.5) be satisfied. Then the equations (1.14)a and (l.l6)a reduce to
These two equations together with the symmetry of 'f prove that the sub-manifold is a locally product manifold.
Conversely, let (2.6) be satisfied. Then (1.14)a reduces to
which yields the condition (2.6). Hence, we have the statement.
COROLLARY 2.1. If the sub-manifold V of the locally product n *-J manifold V be locally product, m *-' (2.7)a F(BX) = Bf(X) ,
Proof. Putting H(X) = o and K = o in (1.6) and (1.7) we obtain x x (2.7). Putting these values in (1. 14)a, c, and (1. 16) we obtain (2. 8) and (2.9) respectively. 
Using (3.1) and (4.2) in this equation, we obtain
which proves the statement.
COROLLAR Y 3.1. We have
Proof. Using (1. 1) in (3.2), we obtain (3.3).
Proof. From (3.3), (1.3) and (3.4), we have
which is the equation (3 . 5).
COROLLARY 3.3. Let the Ricci tensor Ric which is the bilinear scalar function, be defined by
where C is the contraction (Mishra, 1965) . Then .-. ^ , -.-
Proof. (3.7)a follows at once from (3.3) and (3.6). Remaining equations follow from (3.7)a by barring L and M in (3.7)a. COROLLARY 3.4. We have
Proof. Using Bianchi's first identities in (3.7)b, we get
Substituting from (3.9)b,c in (3.9)a, and using (3.7)b we obtain
Barring L in (3 . 8)a and using (1. 1) we obtain (3 . 8)b.
COROLLARY 3.5. Ric(L, M) is proportional to 'F(L, M) if and only if the product space is an Einstein space.
Proof. We have, using (1.1)
Barring M and using (1.1), we get
This proves the statement.
4. Gauss, Codazzi and Ricci equations. In this section, we shall assume that the sub-manifold V of a locally product manifold V is n m also locally product. In this case H(X) = o, K = o, in consequence of Theorem (2.2), and the equations (1.6) and (1.7) reduce to (4.1) 
where
Proof. In consequence of (4.1) and (4.2) we have
Now in consequence of (1. 12) and (1. 13)a, 
